Introduction
The "true citrus fruit trees" group of the subtribe Citrinae (Rutaceae) is comprised of six genera. Among them, Fortunella, Poncirus , and Citrus are native to southeast Asia, Microcitrus and Eremocitrus to Australia, and Clymenia to New Ireland (New Guinea) (Swingle and Reece, 1967) .
Cross compatibility has been reported among the members of "true citrus fruit trees" (Barrett, 1977 (Barrett, , 1981 (Barrett, , 1985 , thus indicating their close relationships. Graft compatibility was also reported among them (Bitters et al., 1977; Sykes, 1988) . To date, all phylogenetic studies which have been carried out are mostly concentrated on Citrus (Potvin et al., 1983; Niedz et al., 1991; Gogorcena and Oritz, 1993) and Citrus (Torres et al., 1978b; Hirai et al., 1986a; Hirai and Kajiura, 1987) and Clymenia (Soost and Torres, 1981) were adopted from the previous works.
Results
Three zones of activity, GOT-1, GOT-2, and GOT-3 (sharing the same zone with GOT-2) were detected on gels stained for GOT. The mobilities of GOT-2 homodimers overlapped those of the GOT-3, making interpretation of some phenotypes difficult. However, it was successfully resolved, based on the progeny segregation patterns. A sample of the different banding patterns observed in this isozymes is shown in Fig. 1 . Crosses between parents with three bands and single-banded GOT-1 phenotypes gave two classes of progenies with sinle-band and three-bands and were produced in approximately equal frequency ( The segregation of GOT-3 zone from 4 intergeneric crosses (Table 1) suggests that a gene, Got-3, codes for the enzymes in that zone. The results from intergeneric crosses (cross no. 1, 2, and 4) suggest that a null allele 'n' is present in one or both of the parents (Table 1) . Goodness-of-fit tests for single locus segregation of GOT isozymes suggested that each of three loci controlling GOT isozymes in Citrus and Microcitrus have similar genetic systems (Table 1) . Alleles recognised at three GOT loci in "true citrus fruit trees" are presented in Table 2 . A total of 23 alleles of which 7 at Got-1, 9 at Got-2 and 7
at Got-3 have been identified. Common alleles were observed in Fortunella, Eremocitrus, Poncirus, Microcitrus, and Citrus at Got-1 and Got-2 ; whereas 'S' allele at Got-1 was common to Fortunella, Eremocitrus, Clymenia, Microcitrus, and Citrus (Table 2) .
Discussion
The disjunctive distribution of the "true citrus fruit trees" group is considered to be the result of geological and climatic events. It is assumed that Microcitrus and Eremocitrus migrated into Australia from Asia via New Guinea during the mid-Miocene about 15 MYBP (Raven and Axelrod, 1974; Scora, 1988) . According to continental drift hypothesis, Australia and New Guinea were attached to southern Asia before the separation took place during the late Oligocene and Miocene (Benson, 1923; Brough, 1933; Scora, 1988) . It is predicted that before separation all the "true citrus fruit trees" had distributed sequentially in Asia and originated from the same ancestor (Scora, 1988; .
Some common isozyme bands of amylase and peroxidase were observed among "true citrus fruit trees" to indicate their close relationships (Esen and Soost, 1976; Esen and Scora, 1977) . Handa et al., (1986) on the basis of Fraction I protein analysis suggested that Fortunella, Poncirus , and
Citrus are closely related to one another. The same results were obtained in numerical taxonomic studies based on morphological characters (Barrett and Rhodes, 1976; Handa and Oogaki, 1985) .
The chromosomal numbers of the six genera of "t rue citrus fruit trees" reported to be identical (2n =18) (Krug , 1943; Guerra, 1984, 1985) . On the basis of chromosome pairing in meiosis in the intergeneric hybrids, it was concluded that the four genera (Fortunella, Poncirus, Microcitrus , and Citrus) of "true citrus fruit trees" represent the same genome (Nakamura, 1934 (Nakamura, , 1942 Naithani and Raghuvanshi, 1962; . In this study, some common alleles between "true citrus fruit trees" at the three loci controlling GOT isozymes were recognized (Table 2) , confirming the close affinity among the genera. As both our finding and all the above mentioned literatures show evidence of close affinity relationships among "true citrus fruit trees", it would be conceivable to consider that six genera of the "true citrus fruit trees" originated from the same ancestor as reported previously (Scora, 1988; .
Cross compatibility has been reported between some members of "true citrus fruit trees", and no isolating barrier of intersterility was observed between Citrus and Microcitrus species (Barrett, 1977 (Barrett, , 1981 (Barrett, , 1985 . Somatic hybridizations were also reported between the genera of "true citrus fruit trees" (Ohgawara et al., 1985; Vardi et al., 1989; Deng et al., 1992) .
Though the species of these two genera have been isolated from each other for tens of million of years, genetic identity between the two genera has been clarified to be conserved. Isozyme analysis in this study indicated that Citrus and Microcitrus had similar genetic systems. These findings support that a close affinity exists between the genome of Citrus and Microcitrus . This genome affinity of the species in the two genera is supported by the cytogenetic evidence from an intergeneric hybrid .
The genus Clymenia has no sexual compatibility with Citrus; whereas the other four genera of "t rue citrus fruit trees" have the compatibility (Sykes, 1988) . The Clymenia is considered to be a somewhat distant relative of the other five genera of "true citrus fruit trees" (Swingle and Reece, 1967) . In this isozyme study, alleles 'M' at Got-1 and 'M' at Got-2 were commonly observed in Fortunella, Eremocitrus, Poncirus, Microcitrus , and
Citrus, but they were not found in Clymenia (Table  2) , suggesting divergence of Clymenia from the other five genera of "true citrus fruit trees".
The 'S' allele at Got-1 is commonly observed in the five genera of "true citrus fruit trees" including Clymenia. The existence of this common allele suggests that the Clymenia still conserves a genetic identity with Fortunella, Eremocitrus, Microcitrus, and Citrus ; although, now Clymenia has been highly differentiated from the other "true citrus fruit trees". In this research, we recognized some common alleles at three loci of GOT isozymes between the six genera of "true citrus fruit trees", suggesting that a certain degree of genetic identity is maintained among the genera.
The electrophoretic results of this study support the previous phylogenetic assessment ( Barrett and Rhodes, 1976; Handa and Oogaki, 1985; Handa et al., 1986; regarding "t rue citrus fruit trees" that all six genera viz.
Fortunella, Eremocitrus, Poncirus, Clymenia, Microcitrus and Citrus represent the same genome and originated from the same ancestor. The data were consistent with the cytogenetic evidence in this regard. This discovery contributes to understanding the evolution of species in subtribe Citrinae (Rutaceae).
